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Parkinson’s disease (PD) is a complex and progressive neurodegenerative disorder that affects both
motor and cognitive functions, particularly in aging populations. Despite advances in clinical
research, early and accurate diagnosis remains a key challenge, crucial for optimizing therapeutic
interventions and slowing disease progression. This work presents a multimodal deep learning
architecture designed for the binary classification of PD versus healthy controls, by combining brain
MRI data with structured clinical variables. The proposed model integrates two parallel streams: an
EfficientNetV2 backbone for high-resolution MRI feature extraction, and a transformer-based
encoder that embeds tabular clinical metadata, including age, gender, and Hoehn & Yahr (H&Y)
severity score. These two modalities are fused using a cross-modal gated attention mechanism,
which enables the network to dynamically learn and weight the interdependencies between
neuroimaging and clinical features. The fused representation is passed to a classification head for
final prediction. The model achieves an average AUC-ROC of 90%, along with strong results in
accuracy, F1-score, and sensitivity. Grad-CAM++ is employed to highlight discriminative brain regions
in MRI scans, while SHAP values quantify the contribution of individual clinical features to the final
decision. These findings demonstrate the effectiveness of attention-based multimodal fusion in
modelling heterogeneous data sources for neurodegenerative disease diagnosis. The approach
offers high predictive performance, transparency and robustness, making it a promising candidate
for integration into future clinical decision support systems.



